INTRODUCTION
============

Thalassemia is one of the most common blood disorders and an inherited disease transmitted through parents to their children and it has no definitive cure.[@B1] Thalassemia is a disorder that is caused by a reduction in or failure of globin chain production and depending on what kind of globin chain is involved, thalassemia is categorized into α, β, δβ, and so on.[@B2] Thalassemia has affected about 5% of the world population.[@B3]

Beta-thalassemia is the kind of thalassemia caused by a reduction in or failure of beta-globin chain production.[@B4] In patients suffering from severe beta-thalassemia (beta-thalassemia major), deficiency of beta protein production in hemoglobin leads to life-threatening anemia and patien\'s life would depend on regular blood transfusion and constant medical care.[@B4] Every year, approximately 70,000 children are born with all kinds of thalassemia and more than 50% of them suffer from beta-thalassemia major.[@B5]

In Iran, thalassemia is the most common genetic disease and Iran is located in the thalassemia belt.[@B1] About 3 million among the Iranian population are thalassemia gene carriers and about 26,000 people have thalassemia major; every year, 800 people are being added to this number.[@B6] In Iran, the prevalence of beta-thalassemia is more than that of alpha-thalassemia.[@B7]

A study of psychological well-being of thalassemia patients showed a very high prevalence of depression and anxiety among them.[@B8] One of the factors that increase the level of depression and anxiety is the lack of social support. In the other words, receiving social support can play a protective role against physical and mental health problems and decrease levels of depression and anxiety while facing life problems.[@B9] Social support is defined as the financial and moral support from people close to the person who is in a stressful situation or in a hardship.[@B9] Based on the results of several studies, social support has a positive relationship with self-care in thalassemia and family are the most important while friends are the least important sources of social support for thalassemia patients, such that social support and family performance influence the mental condition of these patients.[@B10]

Therefore, with regard to the high prevalence of depression and anxiety among thalassemia patients and the role of social supports in the control of depression and anxiety, this study was conducted to determine whether PSS is related to anxiety and depression in thalassemia patients and if so, which dimensions of PSS (family, friend, and significant others) more significantly predict depression and anxiety in the target group. This is a needs assessment study as a prerequisite for designing an intervention to reduce depression and anxiety by strengthening the PSS among thalassemia patients.

METHODS
=======

In this cross-sectional investigation, we studied 389 adults with beta-thalassemia major who were referred to thalassemia centers affiliated with Tehran University of Medical Sciences (TUMS), Iran University of Medical Sciences (IUMS), and Iranian Blood Transfusion Organization (IBTO) between March 2015 and July 2016. The inclusion criteria were: being more than 18 years old, having a definitive diagnosis of beta-thalassemia major, giving informed and written consent for participation, and lacking other serious physical or mental health problem. The stratified random sampling was used. The total number of beta-thalassemia major patients over 18 years of age affiliated with TUMS, IUMS, and IBTO was 651 (according to statistics of Iranian Ministry of Health, 2015).[@B11] Among nine thalassemia centers at hospitals affiliated with TUMS, IUMS, and IBTO, the centers that had more than 50 adults with thalassemia major were identified as strata (Zafar Adult Thalassemia Clinic with 288 patients, Baharloo Hospital with 54 patients, Ali Asghar Children\'s Hospital with 70 patients, and Children\'s Medical Center Hospital with 103 patients were included in our study). Then, proportional to the number of patients in each stratum (center), the required samples were selected randomly within in each center. An ethical approval was obtained from TUMS (IR.TUMS.REC.1394.1153).

Data gathering instrument was a questionnaire consisting of three parts. The first part included medical and demographic information including age, sex, marital status, type of iron chelation therapy, blood transfusion interval, and levels of serum ferritin and hemoglobin before blood transfusion; and socio-economic status including the level of education (with four levels of illiterate, no high school diploma, high school diploma, and university degree), job (housewife, school student, university student, civil servant, self-employed, and unemployed), and family income (self-reported question was used to determine if the family income is sufficient or not, how the family manages monthly expenses with the present income? with difficulty or without difficulty). The second part included the Persian version of the Hospital Anxiety and Depression Scale. Zigmond and Snaith[@B12] had developed the questionnaire in 1983. This 15-items questionnaire is made to measure anxiety and depression. There are seven questions each related to anxiety and depression symptoms. The scoring is based on a 4-point scale (0, 1, 2, and 3). Totally, each part has 21 points. The total scores between zero and seven are considered as healthy, between eight and ten as borderline abnormality, and of eleven or more as abnormal.[@B13] This questionnaire can be applied to the general population as well as particular groups like elderly and hospitalized patients. Reliability and validity of the questionnaire have been evaluated by Montazeri et al.[@B14] in Iran, and the Cronbach\'s alpha coefficient for the reliability of depression and anxiety subscales is reported to be 0.78 and 0.86, respectively.[@B13][@B14] The third part includes the Persian version of the Multidimensional Scale of Perceived Social Support. This questionnaire was made by Zimet et al.[@B15] in 1988 to measure PSS from family, friends, and significant others. It contains 12 questions based on a 5-point Likert scale ranging from "quite agree" to "quite disagree." After translation and cultural orientation of items to Iran, the questionnaire has been used in several studies, like the study of Mataji Amirrood et al.[@B16] High scores indicate receipt of more support from family, friends, and significant others in life. The questionnaire\'s total correlation in terms of Cronbach\'s alpha is reported to be 0.91 and for every dimension separately, it is reported to be between 0.90 and 0.95.[@B17] Iranian scholars have confirmed the reliability and validity of the Persian version of the questionnaire.[@B16][@B18]

The obtained data were analyzed using IBM SPSS software ver. 23.0 (IBM Corp., Armonk, NY, USA) through descriptive statistics (mean, standard deviation, frequency, and percentage) and analytical statistics (independent-samples T-test, one-way analysis of variance, Pearson correlation coefficient, and multilevel linear regression). The results were considered to be significant at the conventional level of P\<0.05.

RESULTS
=======

The total number of patients was 389 with a mean age of 30.23±8.3 years. Most of them (56%) were sampled from the Zafar Adult Thalassemia Clinic. Almost 54% were women and 67.1% were single. The majority of patients had a university degree (44%) and were self-employed (42.9%). Most of them (60.9%) reported that their family income meets their daily expenses. The blood transfusion interval was three weeks for most patients (45.5%). The type of iron chelation therapy in most patients (46.8%) was infusion. The mean levels of serum ferritin and hemoglobin before blood transfusion were 1,936.11±1,604 ng/mL and 8.9±1.03 g/dL, respectively ([Tables 1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}).

The mean scores of depression and anxiety among the patients with thalassemia major were 7.42±3.17 and 7.47±4.35, respectively. The mean scores of total PSS and on the subscales of family, friends, and significant others were 41.8±8.64, 14.01±4.11, 15.6±3.03, and 12.18±3.76, respectively. Based on the results, 77 patients (19.8%) had depression (abnormal) and 99 (25.4%) were prone to depression (borderline abnormality). Further, 92 patients (23.7%) had anxiety (abnormal) and 86 (22.1%) were prone to anxiety (borderline abnormality) ([Table 2](#T2){ref-type="table"}).

The mean scores and standard deviation of depression, anxiety, and total PSS and its subscales (family, friends, and significant others) are presented in [Table 3](#T3){ref-type="table"} along with demographic and medical characteristics. There was a statistically significant relationship between the thalassemia center and the mean scores of PSS, as determined by the results of a post hoc test (least significant difference), and so the mean scores of PSS in adult patients of Children\'s Medical Center were significantly higher than that of patients of the Zafar Adult Thalassemia Clinic and Ali Asghar Children\'s Hospital. The mean scores of PSS did not differ significantly within the other centers (the results of post hoc test and comparing each center with an another center).

The findings of this study showed that the level of education was significantly associated with the mean scores of depression, anxiety, and PSS of patients, as determined by the results of a post hoc test, and so the mean scores of depression of patients with a university degree was significantly lower than that of those with and without high school diploma and illiterate patients. Additionally, the mean scores of depression of patients with high school diploma were significantly lower than that of those without high school diploma and illiterate patients. Furthermore, the mean scores of anxiety of patients with a university degree were significantly lower than that of those with and without high school diploma and illiterate patients, and the mean scores of anxiety of illiterate patients were significantly higher than that of those with and without high school diploma. Moreover, the mean scores of PSS of patients with a university degree were significantly higher than that of those with and without high school diploma and illiterate patients; for illiterate patients, the mean scores of PSS were significantly lower than that of patients with and without high school diploma.

The statistical analysis revealed a significant relationship between occupation and the mean scores of depression, anxiety, and PSS of patients, as determined by the results of a post hoc test; thus, the mean scores of depression were significantly higher in housewife than university students and self-employed individuals, and were significantly lower in university students than civil servants and the unemployed, and were significantly higher in civil servants than self-employees, and were significantly lower in the self-employed than the unemployed. In addition, the mean scores of anxiety were significantly higher in households than university students, high school students, and the self-employed; they were significantly lower in the self-employed than the unemployed. Moreover, the mean scores of PSS were significantly lower in the unemployed than university students, school students, and the self-employed; they were significantly higher in university students than civil servants.

The research findings also revealed that there was a statistically significant relationship between family income and the mean scores of depression, anxiety, and PSS in patients; thus, the mean scores of depression and anxiety was significantly lower and the mean scores of PSS was significantly higher in those who reported that their family income meets their daily expenses than those who reported otherwise. The mean scores of depression were lower in those who used chelation therapy than the other patients, but this was not found to be highly significant (P=0.057) ([Table 3](#T3){ref-type="table"}).

Based on the results, PSS and all its subscales were significantly negatively correlated with anxiety and depression each; and so while the mean scores of PSS increased, the mean scores of depression and anxiety decreased. Moreover, there was a significant positive correlation between the age of patients and mean scores of depression and anxiety as well as significant negative correlation of PSS and its subscales with the age of patients; thus, while the age of patients increased, the mean scores of depression and anxiety increased, whereas the mean scores of PSS decreased ([Table 4](#T4){ref-type="table"}).

Finally, based on the results of multilevel linear regression, the PSS from family (β=−0.242, P\<0.001), friends (β=−0.202, P\<0.001), and significant others (β=−0.092, P\<0.046) were the significant predictive factors of depression amongst adults with beta-thalassemia major, such that the PSS from family, friends, and significant others each independently had a significant negative correlation with depression. The strongest predictive factor of depression was the PSS from family (β=−0.242). Besides, the PSS from family (β=−0.304, P\<0.001), friends (β=−0.135, P\<0.036), and significant others (β=−0.177, P\<0.009) were the significant predictive factors of anxiety amongst adults with beta-thalassemia major, such that the PSS from family, friends, and significant others, each independently had a significant negative correlation with anxiety. The strongest predictive factor of anxiety was the PSS from family (β=−0.304) ([Table 5](#T5){ref-type="table"}).

DISCUSSION
==========

According to the results of this study, the percentage of thalassemia patients who were prone to depression and anxiety is 19.8% and 23.7%, respectively. The high level of depression and anxiety among thalassemia patients is not an unexpected issue and it has been confirmed and reported by the several studies,[@B8][@B19][@B20] which could be due to chronic nature of thalassemia, medical costs, and premature death expectancy.[@B9] The results of the mentioned studies indicate the necessity of implementation of screening programs to diagnose and begin early treatment of depression and anxiety of thalassemia patients as well as using the knowledge and expertise of psychiatrists and clinical psychologists in thalassemia centers.

In our study, among PSS subscales, the highest score was for family and the lowest was for friends; therefore, it can be concluded that family and friends are respectively the most and the least important sources of social support for adults suffering from beta-thalassemia major. Relatively comparable results were obtained in the study of Yang et al.[@B10] and Hooshmandi et al.[@B19] indicating that family and friends are respectively the most and the least important sources of social support for thalassemia patients. Considering the fact that the family is the most important source of social support in thalassemia patients, designing and implementing health education and promotion interventions to inform thalassemia patients\' families about the role of social support received through families, in improving physical and mental health of thalassemia patients seems necessary.

PSS from family, friends, and significant others were the significant predictive factors of depression and anxiety among adults with beta-thalassemia major; thus, we observed a reduction in the level of depression and anxiety in thalassemia patients as the PSS from family, friends, and significant others increased and vice versa. The relationship of PSS with depression and anxiety has been confirmed in the previous literature.[@B21][@B22][@B23] Findings similar to ours were observed in the study of Hooshmandi et al.,[@B19] which was conducted with patients with thalassemia major in Bushehr, Iran, and demonstrated the significant negative correlation of the total PSS and subscales of family and significant others with the level of depression in thalassemia patients. Given that receiving social support from social networks like spouse, family members, friends, and healthcare workers through financial, emotional, and informational aids, can improve the patient\'s physical and mental health,[@B9] designing and evaluating health education and promotion interventions to strengthen the social support system for thalassemia patients is essential. To achieve this goal, monitoring the level of depression, anxiety, and PSS of thalassemia patients should be integrated into the medical protocol and routine care programs. Access to the social support system, especially family support for thalassemia patients dealing with depression and anxiety should be facilitated and strengthened.

According to the results of this study, a higher level of education was associated with a lower level of depression and anxiety among thalassemia patients. In line with our findings, in the study of Poormansouri et al.,[@B24] the level of education appeared to have a significant relationship with depression and anxiety, as, with an increase in education, the level of depression and anxiety decreased. Similar results were also obtained by the study of Khamoushi et al.[@B25] People with higher education have always tended to have higher socioeconomic status and income as well as higher life satisfaction and quality of life. The high level of education also helps patients cope with the disease and to continue treatment, and so the level of depression and anxiety among thalassemia patients with higher education will decrease.[@B24][@B25] The level of depression and anxiety of employed patients in our study was lower than that of unemployed patients, confirming the earlier evidence in the study of Khamoushi et al.[@B25] Due to higher income in among employed, it is expected that they have better quality of life and life satisfaction, and consequently, the level of depression and anxiety among them will be lower.[@B24][@B25] The mean level of anxiety and depression was significantly lower among patients who reported that their family income meets their daily expenses compared to those who reported that their family was in financial hardship, which is in line with some studies.[@B24][@B25]

Based on our results, a statistically significant relationship was found of PSS with the level of education, occupation, and family income; thus, higher education among thalassemia patients led to higher scores of PSS among them. Additionally, the level of PSS was higher for employed than unemployed patients, and also for those with sufficient income than people with insufficient income, which was consistent with previous literature.[@B26][@B27] People with higher education and employed people usually have more interpersonal communication and have a chance to be in different societies and organizations, and subsequently, have more opportunities to find friends who would support them. A high income can also be a great source of support for people,[@B26][@B27] and higher education leads to more access to information and financial resources, and as a result, results in strong social support.[@B28]

The present study noted that as the age of patients increased, the mean scores of depression and anxiety increased, and the mean scores of PSS decreased. These findings are in agreement with the studies conducted by Khamoushi et al.[@B25] and Soltani et al.[@B27] It is obvious that while age increases, the financial independence and experience and knowledge of people increases, which means that demand for support and counseling decreases.[@B29]

According to our results, there was no statistically significant relationship of the type of iron chelation therapy and blood transfusion interval with the mean scores of depression, anxiety, and PSS in patients, which is consistent with the results of Mednick et al.[@B8] Additionally, Mednick et al.[@B8] did not find a statistically significant relationship of the type of iron chelation therapy and frequency of blood transfusion with the mean scores of depression and anxiety in thalassemia patients. However, according to the results of other studies, medical characteristics (such as serum ferritin level, type of iron chelation therapy, and so on) have been introduced as factors affecting psychological disorders in patients with beta thalassemia major.[@B30] Further studies should be done in this area to confirm this result.

This study highlights the high level of depression and anxiety among thalassemia patients; therefore, an effort should be made to design and evaluate a variety of interventions, including those for health education and promotion, in order to decrease the level of depression and anxiety among these patients. Further, due to the effectiveness of PSS from family, friends, and significant others on depression and anxiety reduction in thalassemia patients, social support received from social networks like the spouse, family members, friends, and healthcare workers should be integrated into the interventions that are conducted to improve the physical and mental health of thalassemia patients. Ultimately, knowledge, skill, and expertise of health educators, psychiatrists, and psychologists in thalassemia centers should be directed towards achieving the goals mentioned above.

There was a limitation in our study. To measure anxiety and depression in patients, we used the Hospital Anxiety and Depression Scale, which is a self-assessment scale only valid for screening purposes; therefore, using clinical examination for definitive diagnosis of anxiety and depression is recommended for similar future studies.
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###### Demographic/medical characteristics of the patients (N=389)
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^\*^Definition of family income sufficiency is the individual\'s respondent is asked about how the family reaches the end of the month with its present income? With difficulty or without difficulty.

###### Mean and standard deviation of demographic/medical characteristics and scores of depression, anxiety, and perceived social support
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###### The mean and standard deviation of scores of depression, anxiety, and perceived social support according to demographic/medical characteristics of the patients
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Same alphabet letters demonstrate the statistically significant difference between two groups based on Bonferroni correction method.

^\*^P\<0.05. ^\*\*^P\<0.01. ^†^By one-way analysis of variance. ^‡^By independent-samples t-test.

###### The correlation matrix of study variables
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^\*^P\<0.05. ^\*\*^P\<0.01.

###### Predictive factors of depression/anxiety among the patients as determined using multilevel linear regression analysis
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^\*^Adjusted for age, sex, marital status, level of education, job, family income sufficiency, blood transfusion interval, type of iron chelation therapy, levels of serum ferritin, and hemoglobin.
